Acetomycin (1a), known since 1958, has been further characterized by NMR and CD spectra. The 3-acetyl side chain of la is reduced selectively by sodium cyanoborohydride yielding the diastereomeric alcohols 2a and 3a, which were esterified to the crystalline bromoacetates 2c and 3c. The structure and absolute configuration of 3c was determined by X-ray analysis. From these data the absolute configuration of la followed as 3S, 4S, 5R.
) la and its derivatives gave orange spots with vanillin-H:SO}; with amino acids an orange to The optical rotation is [a];° -157° (c 1.25, ethanol) . The CD-spectrum shows weak Cotton effects between 280 and 320 nm and a maximum at 216 nm ([O]' +2,340). In the EI-mass spectrum the molecular ion (expected at mlz 214, C,0H14O,) is not observable. Key fragments are mlz 172 (M-42), 155/154 (M-59/M-60),83,55 and the basic peak at rnlz 43. The assignment of 'H NMR signals succeeded using both 8 values and coupling constants ( Table 2 ). The vicinal coupling between 4-H and 5-H presumed a cis-configuration for these protons').
'H/1'C Hetero decoupling experiments proved the assignment of the methyl signals in the 13C NMR spectrum. A remarkable high-field shift of the 9-methyl group suggested that it was cis to both the adjacent acetyl and acetoxy groups.
Since suitable crystals of la were not available, we decided to synthesize and crystallize a brominecontaining derivative in order to determine the absolute configuration. The bromination of la was accomplished with bromine in glacial acetic acid and gave the 7-bromo derivative 1b. However, crystals of lb obtained from ether -n-hexane (1: 1) were not suitable for X-ray analysis. The selective reduction of the carbonyl group in the acetyl side chain to a secondary alcohol was achieved by treatment with sodium cyanoborohydride' in methanol at pH 3. The dihydro derivative (69% yield) was separated into the diastereomers 2a and 3a by chromatography on silica gel; 2a and 3a were later determined as the 6S and 6R derivative, respectively. The ketone absorption in the IR spectrum of la is lacking in 2a and 3a. In the 'H NMR spectrum the signal of the 7-methyl group shifts to high field and is now observable as a doublet at d 1.28 (J=6.2 Hz) in 2a or 1.34 (J=6.5 Hz) in 3a.
The hydroxyl group was esterified by treatment of a mixture 2a/3a with acetic anhydride-sodium acetate at 60°C and the resulting diastereomeric acetates 2b and 3b separated on silica gel in ratio 1: 1. Their constitutions were derived from spectroscopic data. Noteworthy is the difference of the coupling constants between 5-H and 4-H in the 'H NMR spectrum (Table 3 ). Thus the stereochemistry of the acetoxy ethyl side-chain at C-3 seems to influence the conformation of the lactone ring, which shows that it can be dangerous to deduce the relative configuration of a highly substituted i -lactone from Detection by color reaction with vanillin-sulfuric acid. The structure determination of 3c is rather accurate as can be seen from the low standard deviations of bond lengths and angles (data deposited). The absolute configuration was unequivocally determined as 3S,4S,5R,6R by making use of the anomalous scattering of the bromine atom; the absolute configuration of acetomycin and its derivatives can readily be deduced therefrom. The molecular geometry is characterized by steric crowding of the substituents on one side of the lactone ring ( Fig. 1) . The latter has an envelope conformation with C-4 out of plane, which gives rise to torsion angles of 38 and -42° between C-6 and C-9, and C-9 and 0-5, respectively. The substituents at C-3 and C-5 form trans chains from C-2 to Br and from C-4 to C-11 with torsion angles ranging from 153 to 180°.
After the completion of this work it came to our notice that F. H. CANO and C. FOCES-FOCES have recently solved the structure of acetomycin by X-ray analysis with results consistent with ours". 
Discussion
Acetomycin represents a unique type among the known antibiotics. The density of the three adjacent chiral centers at the lactone ring-system is remarkable. The polar groups are arranged on one side of the molecule. The acetoxy instead of a hydroxyl group is necessary to avoid racemization by ring-chain tautomerism and the methyl group at C-3 prevents racemization of the (3-ketoester. Thus nature utilized the smallest substituents in order to fix the structure.
In the biosynthesis of acetomycin the origin of C-6/C-7, C-10/C-11 and C-2/C-3 is acetate, the methyl group at C-3 results from L-methionine and C-9/C-4/C-5 is built up by a C,-unit from Dglucose". la shows inhibitory effects (in vitro) on Gram-positive bacteria, some fungi and protozoae" (additional data see Table 4 ). The tube dilution test gave the following MIC: Bacillus subtilis 30-60 pg/ml, Mycobacterium tuberculosis 3 pg/ml and Trichonionas foetus 10 pg/ml. The biological activity disappears after reduction of 6-CO; the alcohols 2a and 3a as well as their acetates 2b and 3b are inactive. (3S,4S,5R)-5-Acetoxy-3-acetyl-3,4-dimethyltetrahydrofuran-2-one (Acetomycin, la) 'H and i1C NMR spectra; see Table 2 ; EI-MS m/z (abundant) 172 (3 % , M-42), 155 (1%, M- 10 mg pure 2a were acetylated as described above. The isolated acetate was compared with pure 2b and 3b on silica gel TLC plates (20 x 20 cm) with CHC13 -MeOH (98: 2). The zones became visible after spotting with vanillin-H2SO4 (Rf values see Table 1 ).
5-Acetoxy-3-(1-bromoacetoxyethyl)-3,4-dimethyltetrahydrofuran-2-one
(2c and 3c) A solution of 200 mg (0.93 mmol) 2a/3a (1: 1) in carbon tetrachloride was stirred for 4.5 hours after addition of 360 mg (1.8 mmol) bromoacetyl bromide. The reaction mixture was poured into 10 g ice-water, stirred for 2 hours followed by extraction with CHCI,. The organic layer was dried over MgSO, and evaporated to dryness. The residue was purified by chromatography on a silica gel column (35 x 1.5 cm, CHCI3 -MeOH (98: 2)) and gave 204 mg (65 %) of the diastereomers 2c/3c. A separation of the diastereomers was carried out with 150 mg by chromatography on silica gel (Lobarcolumn, CHCI3). The fractionated zones were controlled by TLC. The first fraction gave 56 mg 3c followed by 75 mg 2c. The bromoacetates were recrystallized from ether -n-hexane (1: 1).
(3S,4S,5R,6S)-Epimer 2c: MP 115°C; Rf value see Table 1 ; Anal Calcd for C,2H"OBBr: C 42.75, H 5.08, Br 23.70. Found: C 42.53, H 5.13, Br 23.37. Relation of 2a and 2c by Rf-comparison: 10 mg pure 2a were dissolved in 0.5 ml carbon tetrachloride and reacted with bromoacetyl bromide as described above. The isolated bromoacetate was compared with pure 2c and 3c (see Table 1 ).
X-Ray Analysis of 3c 3c (molecular formula: C,2H17BrO,i Mr=337.2) was crystallized by liquid diffusion of pentane into EtOH -CH2CI2 (98: 2). Crystal size 0.6 x 0.4 x 0.2 mm, orthorhombic, space group P2,2,2,, a=984.6 (1), b=1096.2 (1), c=1341.6 (1) pm, U=1.448 nm3, Z=4, D°=1.546 g•cm-3, u(Mo-K,)= THE JOURNAL OF ANTIBIOTICS DEC. 1985 2.83 mm-', Stoe four-circle diffractometer, data collection with profile-fitting method'), 20,_ -60', 3,419 unique reflections including Friedel opposites (measured at -20, w-20, X, 0 in order to reduce systematic errors), 2,850 with JFj>3o F treated as observed, empirical absorption correction (R1.,= 0.013 for 317 azimuthal-scan data), structure solved by Patterson and Fourier techniques, all H atoms located by difference electron-density synthesis and refined with fixed individual temperature factors, anisotropic refinement with weights w=((7 " 0.0002-F')-' converged at R-0.042 (Ra.=0.038) [R= 0.072 (R, =0.072) for wrong absolute configuration], 7) refinement"' gave r=1.02 (2) . Further details may be obtained from the author E. E..
